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MONTHLY WEATHER EEVIEW. 

SECTION I.-AEROLOGY. 
SOLAR AND SKY RADLBTION YEASUREMENTS DURING MARCH, 1918. 

By HERBERT H. KIMIM~L, Pmfeseor of 3leteorology. 
[Dntcd Washington, 1). C.. April 30, 1915.1 
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For a description of instrumental exposures, and an 
account of the methods of obtaining and reducing the 
mensurements, the render is referred to the REVIEW for 
January, 1918, 46: 2. 

The monthly means and departures from novlal va.lues 
in Table 1 show that direct solar milintion mtcnsit.les 
averaged slightly above normal at  Madison, Wis.. very 
close to normal at  Lincohi, Nebr., and slightly below 
normal at  Santa Fc, N. Mes.. and IVaslinNon, D. C. 

Table 3 shows an escess of racliation oca few per cent 
a t  all three stations, ns compared with the normnl d i a -  
tion for the respective stations for Mardi. 

Skylight polarization measurements obtained at  Wash- 
ington on 11 days give a mean of 51 er cent with a 

congiderably below the avera e for Washington in March. 
Measurements obtqined . at hadison on five clays after 
the 18th of the nionth give a niean of 66 per cent with a 
maximum of 71 per ce?t on the 32d. 

On the 35th a peculiar and dense haze overspread the 
sky a t  Washington during the afteiiioon. At noon, 
with air mass 1.26 the radiation intensity was 1.37 culo- 
ries. At 1 p. m. the sky polarization was 52 per cent. 
At 3 p. m.,. with air inass 1.G0, the rrtdizition intensity WM 
1.34 calories. The intensity then fell rapidly until 3 
p. ni., when it was only 0.54 calories with an a1r m:ws ?f 
1.85. After that hour the haze tliiniiiished somewhat 111 
density. 

No aloud forms could be dltinguished in thir haze, but. 
when first seen approadling the statim from the west it 
had the appearance of a dense cloud bank on the horizo~r. 
"here was more than the usual amount of haze in the 
atmosphere during the hnlancc? of the month. 

masiinum of 64 per cent on the 16th. .F hese values aro 

TABLE 2.-Solar radiation iiilensitizs during Niirdi ,  1918. 
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instruments are possessed of objectionable liniitat.ions, 
i4thcr in reliability, initial cost, or cost of operation. It 
seems sdvisalde, therefore, bo call attention to a ho- 
toinetcr which, a t  the prcsent stage in its trial, a t  f east 
indicates its prac'tSica.bility in connection with investi- 
gations of the light relations of pla.nts. Allusion is had 
to the use of osalic acid and uranium salts as advocated 
by Dr. Raymond F. Bacon.' 

of the United States Weather 
Bureau, and with the LI cooperation of Prof. 1-1. €1. 
Iiiniball of t,hat Bureau, some comparisons have been 
iiiade of the records obtained by the Callender recording 
pyrheliometer with the result,s of esposure of the cheni- 
i c d  photometer, with the idea of st,andardizing the latter. 

In  testing out the chemical photometer, the writer 
used uranium acetate and oxalic acid in the proportions 
of 1 part by weight of the former to 20 of the lat- 
ter: that is, 5 cubic centimeters of a 1 per cent (0.023 
molecular) aqueous solution of the uraniuni sdt to 20 
c*ulic centimeters of a 5 er cent (0.71 moleculur) aqueous 
solution of the noid. 8 n most of his esperinients Dr. 
13ncon used a proportion of 1 to lo. In  the present tests, 
however, the amount of osdic acid was increased in 
order that long esposures might be made.) The solu- 
t,ions wrre brought together i n  Florence flasks of 100 
c.whic cent.imeters capacity,. plug c.d with loose wads of 

board that the surface of the liquid in each flask was 
fush with the u per surface of the board, the neck of the 
flwk being incined to the north so that no shadow 
would be cast upon the liquid. This method of esclud- 
ing the light from the sides of the flask was ado ted in 
order that only the horizontal surface of the liquifwould 
be esposed to the sunlight and thereby be more nearly 
comparable with the horizontally esposed receiving por- 
tion of the pyrheliometer. After esposure the oxalic- 
acid-uranium-acetate mixture was titrated with potas- 
sium permanganate (2N solution) in the following manner: 
Tlie misturr. was increased to a coiivenicnt volume for 
titration, either in the original flnsk or after having been 
transferred to a beaker, by the addition of distilled water. 
Tho volume to be titrated was then heated to 70" C!., 
made strongly acid by the addition of 1:l sul huric, acid 
and the potassiuni permanganate end point s etermined 
whilc the solution was still hot. Though Dr. Bacon 
states that he removed the uraniuni salt before titration 
by the addition of a sli h t  escess of aninionium hydrate, 
the writer found that 3 iquots of the sanic solution gave 
110 differences in the nniount of ostllic acid present, 
whether the uranium was removed or not, and, therefore, 
did not use the ammonium hydrate. It wns found that 
i n  cool wcatlier a 10 per cent solution of osalic acid 
Iwcaiiie supersaturat,ed, when the temperabure dropped 
tliiring the night, to such an esteiit that the stock bottle 
rontainecl cryst.als the following moriiing when it was 
desired to innlie up fresh mixtures for e s  osiire. Because 
of this fact it  was necessary to use doub f e the quantity of 
n 5 per cent osalic acid solution. 

A scrim of 13 compari.;Jons of the chemical photometer 
with tlie pyrheliometer was run during the montlls of 
May axid June, 1917. The length of exposure of the 
solution ranged fiwm 5 to S i  hours, alhhough in most 
cases the flasks yere first espoaed after dark in the 
evening and taken in after dark tho nest evening, 
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A PROMISING CHEMICAL PHOTOMETER FOR PLANT 

PHYSIOLOGICAL BESEABCH. 

By CHARLES R. RIDI-IWAY, ..\ssiRt,ant. 

(Omce of Tohwco and Plant Nutrilion Investigations. Burean of Plant Industry, 
llnlted States lh?partnient of Agricultiire.) 

[MS. rerelvcd by Weather Dorean, Apr. 10,191.4.] 

Botanicnl literatim is replete with references reprd- 
ing the effwt of light upon plants from the viewpoint of 
the physiologist, the anatomist, the histolo st, the 

instruments have been devised and uscd, and with sonie 
succew, for the determination of the intensity or nature, 
or both, of the insolation of the lant under obsrrvation. 
So far as the writer is awarcb, a l  Y of these methods and 

ecologist and the agriculturist. Numerous met !2 ods and 
1 Burnn, 13. F .  A s. Blution o l  o d i c  wid and nrminm salts as a chemical photometer. 

Wiili]). jniir. wi.. A .  hfanila, IYIU. 5: 2SISluJ. 
2 Tlw tlssks vuiild not IIR rdinpletely cIo.4 since lh. llwon 88 s "For d l  pructiral 

purpuses the JswnpLnsition o l  o d i r  a4d under the infhienw oS11rmy1 sslls may be 
:~ssumcd to Like plwe as lullona: lIEI0,-*C02+CO+U20." Some outlet, therefore, 
w:w ncceswry btr tlie cmspe uf the gases generetrd.--lufhor. 


